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BOTANY SEMINAR
October 29, 1957
GENETICS OF THE A INCOMPATIBILITY FACTOR OF SCHIZOPHYLLUM. By
John Raper, Department of Botany, Harvard University, Cambridge,
Massachusetts.
Ninety-six distinct compatible A factors have been isolated in Schizo-
phyllum, a basidiomycete. No correlation was found between geographical
distribution and the occurrence of these factors. Considerable variation in
recombinant classes was found when crosses were made between different
strains. This recombination variety was affected by temperature. In addi-
tion, many of the recombinants were identical to factors found in nature.
This can be explained either by the presence of a single allelic series, or two
or more allelic series at nearby loci. In order to elucidate the origin of new
incompatibility factors, however, suitable linked markers in the form of bio-
chemical mutants must be found in the region of the known compatibility
factors.
H. LAING
MICROBIOLOGY SEMINAR
November 1, 1957
AMINO ACID ACTIVATION AND ITS RELATIONSHIP TO PROTEIN SYNTHESIS.
By John A. deMoss, Department of Microbiology, Yale University.
Metabolic energy, in the form of ATP,* is required for protein synthesis
from free amino acids. However, experiments with microorganisms revealed
that the presence of amino acids is required for the exchange of PP32 with
ATP in the reaction mixture.
pp32 + ATP - - ATP32 + PP
The actual concentrations of ATP, PP, and amino acids do not change-
which is an indication that the enzymatic system is capable of forming an
active intermediate involving the amino acid, and this complex conserves the
energy of ATP.
Experiments with extracts of a number of microorganisms revealed that
10 amino acids (in the L form), of a total of 22 tested, were found to pro-
mote the exchange of PP32 with ATP and suggested that the other 12
amino acids have a different pathway for protein synthesis. Furthermore,
fractionation of the extracts suggested that each amino acid is probably acti-
vated by a separate enzyme. Hydroxamic acid formation indicated that the
amino acids were activated through the carboxyl to form the amino acid
complex and amino acid-AMP was proposed as this complex. Leucyl-AMP
was also synthesized and found to take part in the reverse reaction of ATP
and PP32.
*Abbreviations: ATP-adenosine tri phosphate; AMP-adenylic acid; PP-pyro-
phosphate.
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This direct activation of amino acids might well be the ideal hypothetical
first stage of protein synthesis and these activated amino acids could later
react with the template system of protein synthesis. Proposals for protein
synthesis were discussed.
FAITH N. BRENNEMAN
ANATOMY SEMINAR
November 5, 1957
NEW PERSPECTIVES FOR PROGESTERONE. By Josef Zander, Frauenklinik,
University of Cologne, Germany.
The accurate chemical assay of small amounts of steroidal substances has
always been a problem. Thiosemicarbazide reacts quantitatively with free
carbonyl groups and so can be used to measure steroids with aldehyde or
ketone groups. The use of N"5 labelled thiosemicarbazide to measure
chromatographically purified steroid provides a quantitative test which will
measure in the order of .001 micrograms of progesterone in recovery experi-
ments. The main obstacle to the widespread introduction of this sensitive
test is the problem of purification of biological extracts from interfering
carbonyl compounds at its level of sensitivity.
Progesterone plays an important role in the biosynthesis of the corticoids,
the androgens, and the estrogens, as well as being an important gestagen
itself. In vitro studies of progesterone metabolism in the endometrium and
uterine muscle produced large yields of the 20a and 20,8 derivatives of
progesterone. The potency of these compounds measured biologically with,
for example, the Clauberg test reveals them to be of less potency than
progesterone. Since hepatic metabolism of progesterone is largely at the
A4,3-ketone positions, it is possible that the 20-ketone reduction is either
another form of inactivation of progesterone or part of the mechanism of its
biological activity or both.
R. N.
ZOOLOGY JOURNAL CLUB
November 18, 1957
METABOLIC ASPECTS OF WAX DIGESTION IN BIRDS. By Herbert Fried-
mann, Curator of Birds, United States National Museum, Washington,
D. C.
Previous work has demonstrated that two microorganisms, a yeast, Candida
(-Monilia) albicans and Micrococcus cerolyticus, a recently described form,
are responsible for lipolysis of ingested wax in the lesser honey-guide,
Indicator minor, from Africa.
Since honey-guides are hard to obtain alive in numbers, domestic chicks
were used for these further experiments carried out in the Department of
Bacteriology of the Walter Reed Hospital. Chicks were fed only wax and
distilled water inoculated with the two microorganisms. In controls given
no microorganisms, there was no change in saponification number (50) of
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wax in the droppings. Saponification numbers (which vary inversely with
the molecular weight of the fatty acids present) with various inoculations
were approximately as follows: Candida 100, Micrococcus 200, and the two
combined 350. The last number shows a synergistic effect, as previously
noted in Indicator. Warburg respirometer readings were higher for bird
intestinal than for in vitro cultures, so that an avian "cofactor" exists,
enhancing the microorganisms' cerolytic activity. The chick factor is about
the same as that for Indicator.
It was postulated that the cerolytic microorganisms might have some
inhibiting effect on tuberculosis bacilli since Candida alone and a combina-
tion of Candida and Micrococcus have been shown to break tubercle wax
into fatty acids. Experiments were carried out on both mice and guinea
pigs inoculated with doses of tuberculosis normally lethal in six weeks.
Mice showed great variability in results, whereas the guinea pigs, which
proved more sensitive, gave clear-cut results. Twenty controls (given only
lethal doses of tubercle bacilli) were dead within six weeks. Of the twenty
experimental animals given bacilli plus the two microorganisms only three
died within ten weeks and ten were dead by seventeen weeks. These results
compare favorably with those from current antitubercular drugs.
Preliminary experiments with tissue culture inoculations to see if the
microorganisms inactivate the bacilli are just beginning to show results. It is
also hoped that it can be ascertained whether Indicator is tuberculosis
immune when more birds become available.
G. E. W. 3RD
MICROBIOLOGY SEMINAR
November 22, 1957
AUTORADIOGRAPHIC STUDIES ON DNA REPLICATION IN BACTERIA. By
Frederick Forro, Jr., Assistant Professor of Biophysics, John A. Hartford
Research Center, Valhalla, New York.
In the metabolizing cell or bacterium, the majority of evidence indicates that
deoxyribonucleic acid (DNA) is not subject to degradation and renewal.
However, the question of the integrity of DNA or DNA-containing struc-
tures during replication remains open. Studies were performed on MTicro-
coccus cryophilus grown on media containing p32 in order to incorporate the
tracer element into the nucleic acid structure. Radioactivity in individual
cells was measured as the number of grains which could be counted after
exposure of the bacteria to sensitive radiographic film. Cytochemical extrac-
tion procedures were used to determine the proportion of activity attribut-
able to DNA labeling. The distribution of DNA P32 among the micro-
manipulatively isolated progeny of single labeled cells following growth on
non-labeled media was non-random.
In more definitive experiments using tritium-labeled thymidine incor-
porated into the DNA of E. coli 15 T-, the non-random distribution of the
labeled DNA was more clearly seen. All-or-nothing partition of the activity
between the daughters of a division appeared in the progeny lines at least
as early as the third generation. The pattern of distribution in successive
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generations indicates the presence in E. coli of large DNA-containing struc-
tures (as large as 0.5 to 1 x 109 in equivalent DNA molecular weight)
whose integrity on replication is frequently but not always maintained.
S. H.
ZOOLOGICAL JOURNAL CLUB
December 11, 1957
THE ORGANIZATION CENTER OF THE CHICK BLASTODERM. By Nelson T.
Spratt, Jr., Professor of Zoology, University of Minnesota, Minneapolis,
Minnesota.
An extensive study of the regressing node area of the chick embryo rein-
forces the view that the chick possesses an organizer center somewhat
analogous to the amphibian dorsal lip.
Techniques of cutting, carbon marking, and vital staining on primitive
streak stages grown in ovo and in vitro have demonstrated the presence of
one medial chordal and two lateral somitic organization centers; all three
lying in the receding node. The centers function to form axial organs when
cells are available immediately caudad to each center; prospective chorda,
somite, and lateral plate cells are all pluri-potent with regard to forming
any of the axial organs, indicating that what cells normally form may be
a function of position only.
Nutritional and cytochemical studies show that cells in the center each
possess high basophilia and high dehydrogenase activity. This, in view of the
fact that the center has very high glucose requirements and takes up Janus
green B extensively, leads to the conclusion that there is a segregation of
high numbers of mitochondria in the center. This localization of metabolic
machinery permits the high protein synthetic activity of the node and results
in what we see as the organization center.
NORMAN K. WESSELS
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